Introduction
Poly(3-hexylthiophene) (P3HT) possesses good filming and excellent semiconductor characteristics such as higher carrier mobility, so that it can be applied onto a flexible plastic substrate to fabricate electro-optical devices. It can also be applied in multi-layer structures according to the device requirements 1 . In 1995, A. J. Heeger et al used MEH-PPV mixed with PCBM to form a bulk heterojunction structure and obtained power conversion efficiency of 1.5 % 2 . In 2001, N. S. Sariciftci et al used MDMO-PPV mixed with PCBM employing LiF/Al as the cathode in an polymer solar cell 3 . They increased the conversion efficiency to 2.1 %. In 2005, Yang Yang et al used the self organization effect in the active layer and a "slow growth" treatment to reduce the resistance of components in series connection. The carrier mobility of electron holes was increased and PCE raised to 4.37% 4 。The power conversion efficiency of polymer solar cells in 2005 reached 5% mainly using materials such as P3HT/PCBM to produce the P-N junction structure 5 . Since these kinds of solar cell possess the advantages of low-cost, lightweight, able of deflection, and easy large area processing 6 , it is worth for further research. In 2007, Jin et al integrated the best processing conditions and added glycerol within the buffer layer to increase the current density short circuit with a PCE reaching 4.64% 7 . In this study, we compare the power conversion efficiency and half-life for the packaging process of components. The plastic glue adhesions, with three different kinds of UV glues, were provided by ITRI.
Experimental
The thickness and resistance values of the ITO glass substrate were 5 Ω / □ and 280nm respectively. By photo-lithography we plotted the anode graphics. The glass substrate was cleaned with neutral detergent, and then supersonic cleaned with acetone, methanol, and DI water. Nitrogen was then used for air drying, and then we continued to oven dry for 10 minutes. The substrate was then placed within a oxygen RF plasma cleaner at 30W and oxygen 10 sccm to clean the ITO surface. The substrate was then removed and spin coated a G-PEDOT:PSS(Glycerol doping PEDOT:PSS) film to mend the surface and support the transfer of electron holes to the electrode. The sample was then placed into a N2 glove box, and dissolved the active layer material (P3HT:PCBM） in o-dichlorobenzene. The proportion and weight percentage of P3HT:PCBM were 1:1and 1.7 wt% respectively. The solvent was then placed on a hot plate and kept stirred for more than 24 hours at temperature 40oCand rotation speed 150 rpm. The polymer solution was further spin coated on the G-PEDOT:PSS layer and then placed within a Petri dish. By the self-organize effect, a "slow growth＂ mechanism occurs. We use a Petri dish with diameter size of 12.9cm and height 4.5cm. After the component is finished with coating it is then placed within the vapor saturated container. Since the active layer is still in liquid solution status and have not yet film formed, due to the self-organization effect the P3HT and PCBM will self assemble. We wait until the dryness of the active layer before removal and then thermal anneal with a hot plate at 110oCfor 10 minutes. We then produce the LiF/Al cathode component by metal vapor deposition. After the completion of the component, the packaging process was performed within a glove box. UV glue-I was glued by an adhesive injecting machine, and covered with glass to block air. UV curing was performed with 3 seconds of UV for solidifying. UV glue-II and UV glue-III were applied directly on the components with 10 seconds of UV light for solidifying. Once the packaging was completed, AM G1.5 at 100 mW/cm 2 was used for sunlight simulation. A KEITHLEY 2400 power meter was used to measure the I-V characteristics of the polymer solar cells.
Results and Discussion
Use three kinds of encapsulate adhesives glue for the study, respectively UV glue-I 、UV glue-II and UV glue-III, Table 1 and Figure.2 shows the character and composition. * weight-average molecular weight PU-Acrylics Table 2 shows the component processing parameters. The short life use and low efficiency can be improved by packaging methods. We introduce two different packaging methods in the following and discuss the effects to efficiency and life. Upon completion of components and by different packaging methods: (1) For solar cells with no packaging, the initial PCE = 3.76%, reached half-life after 2.5 hours, and PCE was close to zero after 12 hours. (2) By using the injective adhesive machine for packaging, and using UV glue-I plastic boxing to avoid the penetration of UV into the polymer layers. After injection a cover glass is Figure 3 . As shown after UV curing and solidification, the addition of 5% filler in the UV glue is to help the UV glue to more easily separate water and oxygen enter the polymer layer. After packaging, the efficiency can reach up to 4%，the half-life time is about 16~17 hours. Compared to the component without packaging, the half-life time was postponed of about 14 hours. 
Conclusions
The uses of polymer solar cells are limited due to low efficiency and short life. These issues can be improved after packaging. For components without packaging, PCE = 3.76% and the half-life time is about 2.5 hours. For UV glue-I with plastic boxing and glass coverage approach, the efficiency can reach 4 percent, and the half-life time increases to 16 ~ 18 hours. We apply UV glue-II directly in which the efficiency was increased to 4.82%, and the half-life time was increased to 26 ~ 28 hours. UV glue-III can enhance the efficiency to 6% and lifetime up to 90 ours.
The packaging of UV glue-II was directly applied to plastic components as shown in Figure 4 . The glue covers the total active layer, and exposured to UV light for dryness. After packaging, the efficiency can reach up to 4.82% and the half-life time is about 16~18 hours. 
